
Dr. J. Wesley Bovee, Washington, D. C.—I notice that
there was some applause following Dr. Henry's statement as to
the use of carbolic acid. There is no question that there is
this very zone present mentioned by the essayist which is out-
side of material that is dangerous. This material Dr. Henry
would remove with the curette and so would the rest of us

if we could get it out alone, but the danger is that we might
get into the zone beyond and thus open up the avenues for
infection. It is impossible to remove all of the pathological
organisms with either the curette or carbolic acid. As soon
a» you put the acid in it is diluted and thus gives an oppor-
tunity for the development of those bacteria that are ic.lt.
The bacteria have a good pabulum to work on and avenues

foi spreading in the surrounding tissues. You must also re-
member a number of cases on record of carbolic acid poison-
ing resulting from its application to the uterus, and many
other cases of dangerous toxic symptoms which, however,
recover.

I am not willing to introduce my hand into the vagina
of a woman who has been delivered two or three days previ-
ously. I do not consider the danger of my hand, but the
danger of not getting a thoroughly sterile vulva from which
infection can easily be carried into the uterus. This applies
to the gloved hand as well as to the bare one.

I do not know how the last speaker expects to get rid of the
danger of infection by washing out the rectum. It is per-
fectly proper to have an empty rectum during delivery, but he
must not imagine that he has escaped the danger of infection
by cleaning it out. One point of great value is to keep ap-
plied to the vulva an antiseptic solution. In my practice a

pledget of sterile cotton is soaked in lysol or bichlorid solu-
tion and placed against the vulva, the vulva being spread
open when the cotton is put there. That is kept there all
during labor until the head of the child throws it off. It is
also kept on for a number of days after the delivery. This
is of extreme importance because it tends to asepticize the
vulva.

De. W. D. Porter, Cincinnati—The use of intrauterine
douches is a procedure universally recommended by all author-
ities. They specify, as qo the papers we have just heard, that
such a douche shall be hot. Some seven or eight years ago
a writer in the Philadelphia Medical Journal said that the
chill which occasionally follows the use of the hot douche
was due to the fact that the heat had the effect of con-

tracting the vessels and of diminishing the drainage for a

short time. The chill is the direct result of this failure of
elimination. Since reading that article I have never used a

hot intra-uterine douche and no chills have followed. I think
:t is important that the temperature of the douche be no higher
than the body temperature.

Dr. Mohan, in closing—My paper should have been entitled
the "Prophylaxis and the Treatment of Puerperal Sepsis."
it has been the custom in the Columbia Hospital at Washing-
ton to invariably use rubber gloves. Whoever examines the
patient, is required to use the gloves. We have been doing
that for the last year.

The Egyptian Medical Congress will be held under the
patronage of the Khedive at Cairo, from December 10 to 14,
1902, under the presidency of Dr. Abbate Pacha. The honor-
ary presidents are Dr. Ibrahim Pacha Hassan, Dr. Pinching
and Dr. Ruffer. The general secretary is Dr. Voronoff. The
work of the Congress will be divided among three sections, as

follows: 1, Medical sciences, presided over by Dr. Comanos
Pacha; 2, Surgical Sciences, presided over by Dr. H. Milton;
and 3, Ophthalmology, presided over by Dr. Mohammed Bey
Eloui. The program of the Congress will include discussions
on affections especially rife in Egypt, such as bilharzia, anky-
lostomiasis, bilious fever, abscess of the liver, etc. Special
attention will be given to questions relative to the epidemics
which for some years past have regularly visited Egypt, and
the prophylactic measures to be taken against them.—Brit.
iled. Jour.

REMARKS ON SPINAL SURGERY, WITH
ILLUSTRATIVE CASES.

ANDREW J. McCOSH, M.D.
NEW YORK CITY.

(Concluded from p. 513.)
TUMORS.

Operations for spinal have generally been more satis-
factory than those for cerebral tumors and offer better
promise for future operative successes. There are good
reasons for this. In cranial surgery the diagnosis, both
as to the nature and location of the lesion, is less ac-

curate; the lesion is often inaccessible to the surgeon
and much permanent damage has often been done to the
brain prior to the operation.

The symptoms of tumors of the cord are generally
well marked and their location, at least within a cer-
tain limit, can be usually accurately determined. When
studied with the history of the case the lancinating
pains, the muscular paralyses and contractures, the
altered reflexes, and the disturbances of sensation, lead
us to a comparatively certain diagnosis and one is much
less apt to meet with surprises than has been the case
doubtless with most of us when operating for cerebral
tumors. As already stated the location can generally
be definitely determined. Uncertainty, however, always
exists as regards the character of the growth and the
structures involved.

Concerning the character of the lesion it is probable
that tubercular masses, whether of bone or granulation
tissue, are among the most frequent causes of pressure
of the cord. In the present paper, however, this class
of cases is not considered.

Of spinal tumors proper the most common are un-

fortunately those of malignant growth. The prognosis
of these must of course always be bad, though not hope-
less, as is shown by the permanent recovery of a pa-
tient from whose cord a sarcoma was removed by Davies
Colley (Clin. Soc, London, 1892). Even if permanent
cure can not be affected temporary relief for at least
many mouths may be accomplished. As an example of
this let me narrate the following cases, one of whom at-
the end of a year after operation is apparently perfectly
well.

Case 11.—Sarcoma of upper Lumbar Cord; Removal; Recov-
ery: E. K., male, aged 39, has good family history. For many
years alcoholic. No venereal or traumatic history. In De-
cember, 1898, he noticed a lancinating pain shooting down the
posterior part of his right thigh to the back of the knee. It
was spasmodic in character. He was treated for sciatica. It
continued intermittently; in July, 1899, he experienced pain
in the sacral region, right buttock and posterior thigh. He
went to the country, where he spent the summer and improved
so much that he was able to remain at his work from October
till January, 1900, when the pain became so severe that he was

obliged to remain most of the day on the sofa. About this
time he came to see me, complaining of what he termed sciatica,
mainly on the left side. He also complained of pain in the
lower lumbar region where there was also some tenderness to
pressure, especially to the left. There appeared to be some

stiffness in the lower part of the spine; there was no paralysis,
no anesthesia; knee-jerks were normal. I suspected at the time
pressure on the cord but was rather inclined to favor tubercu-
lar disease of the bone. He drifted away from my care. He
was treated with a brace, mercurial inunctions, iodids, etc.,
without benefit. In fact his symptoms gradually progressed
and after the end of April his pain became especially severe,
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extending down the posterior surface of the thighs and legs
to the feet. About May 1 he noticed numbness, which ex-

tended over the area where later anesthesia (shown in the
diagram) appeared on the posterior and outer surface of the
left thigh, leg and foot. At the same time he noticed decided
weakness of the left leg.

After consultation with Dr. Pease Bailey the diagnosis of
tumor of the cord at the upper part of the cauda equina was

made, and he was sent to the hospital on May 15 for operation.
There was pain and tenderness along the lower spine; pressure
at this point caused a burning sensation along the posterior
and outer aspect of the left thigh and leg. There was partial
paralysis of the muscles of the left thigh and leg with some

atrophy, the left thigh measuring two inches less than the
right. The left patella reflex was entirely absent. There was

no ankle clonus; no priapism.
Operation May 22. 1900; gas and ether. An incision was

made from the eleventh dorsal to the second lumbar spines; the
spines and laminae of the twelfth dorsal, first and second lum-
bar vertebrae were removed. Through the dura was seen a

bluish substance. It was opened through the extent of the
incision. No cord could be seen, but the canal seemed occupied
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Case 11.—Tumor. The small crossed lines represent partial, the
dotted complete anesthesia.

by a bluish, watery, granulation-like mass which extended
from the lower border of the twelfth dorsal vertebra to and
somewhat below the upper border of the third lumbar vertebra.
On pricking the tumor considerable greenish fluid escaped. At
the upper part of the twelfth dorsal vertebra the normal cord
was seen, and when followed downward was found displaced
to the right and anterior part of the vertebral canal, where it
was first exposed after removal of the tumor, which was done
foy a sharp spoon. The tumor, which was soft and vascular,
•extended well around the lateral surfaces of the cord. It was

about two and a half inches in length, a half to two-thirds of
an inch in thickness. All that was seen well around to the
sides of the cord was carefully scraped away, as was also the
bone. The hemorrhage was trifling. The dura was sutured,
and also the wound. A small gauze drain being inserted.
Shock was very slight and the patient made a perfect recovery
from the operation. Previous to the operation for several weeks
he had been using three to five grains of morphin daily, after
the operation he required but one hypodermic of a quarter
grain. His pain immediately ceased and on the day following
he declared that he was more comfortable than he had been for
months. He remained in the hospital for thirty days, during
which time he gained 22 pounds. During this time he suffered
no pain whatever, sensation gradually increased in the anes-

thetic area and when he left the hospital there was a slight
knee-jerk in the right knee.

He continued to improve and on examination in
September, 1900, sensation was found normal; the left
patella reflex was completely restored; the left thigh
measured but an inch and a half less than the right. He
had gained 35 pounds in weight since the operation and
said he was in perfect health. During the winter until
May 25 he has remained at work lifting heavy print-
ing plates weighing from 20 to 60 pounds from a table
to a shelf above his head. He says that he experiences
no stiffness or weakness in his back, and though he feels
tired at night he feels well. While there is still a pros-
pect of recurrence of the growth the man has been
restored to perfect health and comfort for more than
a year.

Case 12.—Sarcoma of Lumbar Cord; Removal; Recovery;
P. D., male, aged 46, had always been a healthy man of good
habits, with no venereal or traumatic history. About Christ-
mas, 1900, he began to feel some pain on the outer side of his
ankles. About the middle of February he compained of eon-

Case 12.—Tumor. Small crosses indicate area of partial anesthesia
to touch, pain and temperature. Pain is also referred to this area.

siderable pain shooting down the posterior part of the right
thigh and leg as far as the outer ankle. It increased rapidly,
and by March 1 was so severe that he was obliged to give up
work and go to bed. In the middle of March the pain began
to shoot from the sacral region around towards the right groin,
the glans penis, testicles and inner side of right thigh. He also
had pain on defecation, and when his bladder was full. Mic-
turition at times was difficult, and he was markedly constipated.
He was brought to the hospital by ambulance on May 20,
having fallen down in a severe paroxysm of pain. During a

week's observation in the hospital, the pain, shooting from the
sacral region across the right buttock and down the posterior
surface of the right thigh and leg, was very severe. There was
considerable loss of power in the right thigh and leg. He could
not stand up, but thought this was partially due to his pain.
There was an area of partial anesthesia, at times seemingly
complete to both touch, temperature and pain along the right
posterior thigh, leg, and over the outer side of the foot. On his
buttock above and internal to this there was a narrow line of
hyperesthesia. Both patella reflexes, but especially the right,
were feeble. Jarring of the body did not cause pain, though
it was somewhat increased on motion and there was some ten-
derness to pressure in the lower lumber region. In four weeks
he had lost 80 pounds in weight.

Downloaded From: http://jama.jamanetwork.com/ by a New York University User  on 05/31/2015



After consultation with Dr. Northrup, the diagnosis was
made of tumor probably malignant in the neighborhood of the
third lumbar vertebra. Operation, May 28, 1901; gas and
ether. An incision was made from the fifth to the first lumbar
spines. The spines and laminae of the second, third and fourth
lumbar vertebras were removed. There was seen lying on the
dura a dark-red, purplish, vascular granulation-like mass, com-

pletely hiding the dura except at the upper and lower extrem-
ities of the wound. The tumor somewhat irregular, about two
and a half inches in length, was spread out more than half way
around the cord. It varied in thickness between a quarter and
a half an inch. It was removed by a sharp spoon, and in order
to reach its lateral pifteetions the cord (Cauda equina) was
raised from its bed and almost lifted out of the canal. The
tumor was apparently removed, but doubtless it was not thor-
oughly eradicated. It extended from the upper border of the
fifth lumbar vertebra as high as the middle of the second
lumbar vertebra. In its removal the dura was freely opened
and in part removed. The nerves forming the eauda equina
were considerably contused and somewhat lacerated. The
dura could not be closed. The wound was sutured, with the
exception of the gauze drain.
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Case 13.—Tumor. Area of partial anesthesia to heat, Nov. 10,

four days before operation.
Very slight shock followed the operation. The man suffered

no pain, in fact when he recovered from the anesthetic he
declared he was more comfortable than he had been for three
months. There were no muscular twitchings and no increase
in his paralyses.

The gauze drain was removed at the end of thirty-six hours.
A considerable amount of cerebrospinal fluid continued to es-

cape from the wound for four weeks, and then gradually ceased.
The anesthetic area remained unchanged for five days, when
•slight improvement was noticed, which has continued.

Case 13.—Sarcoma involving Cord, Bone, and Muscles in
Lumbar Region; Operation; Temporary Improvement, followed
by Death: H. M., female, married, aged 30, is mother of four
children. No venereal or traumatic history. Moderate drinker
but always enjoyed good health. About the middle of Septem-
ber patient began to experience in the left foot and leg the
-sensation of pins and needles being stuck into the skin. This
was most felt on the outer surface of the leg just above the
ankle. It caused the patient considerable pain; during the next
two weeks these sensations gradually extended upwards toward
the trunk. The parts affected felt numb, less discomfort was

felt when walking, than when at rest. About the middle of
October the pain became less severe but the patient found she
had lost the power to use her left lower extremity in walking

or standing. At this time she still had control of her, bladder
and rectum.

On October 22 she was admitted to the medical side of the
hospital; her general condition was then good; there was par-
tial paralysis of the left leg, causing marked drop-foot. The
patella reflex on the left side was completely lost, on the right
markedly diminished. Sensation was normal to pain and
touch. Several large blebs were present on the left foot. The
circumference of the left leg was four inches smaller than that
of the right. There was a beginning bed-sore over the sacrum.
The symptoms rapidly increased, she soon lost control of
bladder and rectum. In two weeks the paralysis had spread
to the anterior tibial muscles of the right leg, and a saddle-
shaped area of anesthesia developed in the lower extremities as
far as the foot on the left side and the lower third of the thigh
on the right. The paralysis of the right side continued to in-
crease and the patient began to complain of very severe pain
in the small of the back, and along the hips down into the
thighs. The temperature was normal and the pulse ranged
between 90 and 110. The urine contained albumin, casts, and
some pus. In the meantime, on the supposition that the lesion
might be syphilitic, iodid of potash was administered in in-
creasing doses.
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Case 13.—Tumor. Area of partial anesthesia to heat, Nov. 26,

sixteen days after operation.
The diagnosis was made of tumor, probably malignant, in the

neighborhood of the second and third lumbar vertebrae. The
patient was transferred to the surgical side for operation on
November 13, 1900; chloroform. An incision was made
from the first to the fourth lumbar spines. The muscles next
the bone were found infiltrated with a spongy, very vascular
growth, which infiltration was afterwards found to spread
laterally for a considerable distance. The spines and laminae
of the second and third vertebrae, and probably a fourth,
were more or less disintegrated and were infiltrated with the
same spongy, friable, very vascular growth. Considerable
masses of bone were removed, as also of the soft parts, in hopes
that the pain would thus be somewhat relieved. Radical opera-
tion was out of the question and the cord which could not be
distinctly recognized was infiltrated by the same new growth,
as was also probably the vertebral bodies. The bleeding was
severe, but was controlled by pressure. Shock was severe, but
she soon rallied.

Marked improvement followed the operation. Her pain prac-
tically ceased; there was some return of sensation and to our

surprise the wound healed kindly. On January 1 the patient
was comparatively comfortable and was able to sit up part of
the day in a chair.

The bed-sores did not heal. During February, however,
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all progress ceased; the patient began to grow weaker; she be-
gan to suffer pain; the paralysis increased and in March a tu-
mor developed in the epigastric region. She gradually grew
weaker and died on April 10, 1901.

In regard to the structures involved, whether the
tumor arises from bone, membrane or cord, it is often
impossible to determine. The bony tumor will gen-
erally be malignant or tubercular in character. In
either case while an operation may not be able to remove
the growth it may enable the operator to relieve, at least
for a time, the pains, which are apt to be agonizing.
This may be accomplished by division of appropriate
nerve roots. To be of any service three roots must be
divided, as the anastomosis between the sensory nerves is
so perfect that the division of one or two nerve roots is
practically useless for abrogation of pain.

As regards the situation of the tumor relative to the
cord, it may be stated that no case has yet been reported
where recovery has followed the removal of an intra-
medullary tumor; neither has a tumor been successfully
removed from the ventral side of the cord. It seems
to be the rule that the higher up in the cord the tumor
be situated the worse becomes the prognosis.

Provided a tumor of the cord is diagnosed, what
is the surgeon's duty ? Is he to operate at once on every
case? Is he to wait for confirmatory symptoms, such
as signs of degenerations or extension of paralyses?
In regard to the first question the same principles should
rule him as would were there any other organ concerned.
He should ask: 1. Can the tumor be removed? 2.
If irremovable can the patient be relieved by palliative
operation? 3. What are the dangers of the operation?
4. What are the. chances of permanent recovery? The
nature of the growth—the structures involved and the
damage already done to the cord are problems which
as yet we are generally unable to solve, at least with
certainty. Knowledge concerning the danger of oper-
ation is, however, more definite. While many cases
have died as the direct result of operation and in others
death has been hastened, the dangers at the present day
should not be great. Certainly, a mortality directly due
to operation should not be more than 10 per cent.
Many of the reported cases where death followed within
a week or ten days, were done years ago, when our meth-
ods were less perfect than they are to-day. Sepsis was
the principal cause of death. At the present time we
certainly would not expect this to occur in more than
1 or 2 per cent, of our operations. Death from shock or

hemorrhage should result but rarely, certainly in not
more than 5 per cent, of our cases.

Provided there is reasonable probability of the ex-
istence of a spinal tumor, and unless there be positive
evidences that cure or relief is impossible. I would
urge operation on every case at the very earliest possible
moment. If it be postponed the chances of benefit
become less with every day's delay. If no operation
be done the outlook is hopeless. The result will be
progressive pain, weakness and death.

Lloyd has collected 51 cases of operation for tumors
of the cord, with a mortality of about 10 per cent.; 31
per cent, of these cases recovered. My own operationsnumber 6. Of these none died as the result of operation.One patient at the end of more than a year is well;,another at the end of two months. Two died from sar-
coma of other organs. One died at the end of two
months from sepsis due to bed-sores and cvstitis.2

2. One, Case 1, reported as lipoma, should probably not be con-sidered in this connection.

The possibility that the tumor is syphilitic, in the
nature of a gumma, unfortunately, must be considered.
I say "unfortunately," for the delay caused by this
possibility has been responsible for the loss of many
lives. It is rarely that a case of spinal tumor is not
subjected to this treatment, which involves a delay of
many weeks. Of the tumor cases which I have seen,
with one exception, every patient has been subjected to
antisyphilitic treatment. In one of my cases at least
this treatment, or rather the delay, necessary for its
test was largely responsible for the patient's death and
I feel sure that most of you will recall similar cases.
If a patient gives a syphilitic history it is certainly
proper that the specifics should be tried for a reasonable
time, but when no such history is given it seems to me
most undesirable to soak the patient with mercury and
iodid, and in the mean time allow bed-sores and other
complications to develop, which render operative inter-
ference almost hopeless. If pressure due to syphilis
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Casf 14.—Oblique lines indicate band of partial anesthesia.
Dotted parts indicate area of complete anesthesia to touch, pain
and temperature.
were common there might be some excuse for trying to
relieve it by medication, but as gummata sufficient to
produce the symptoms of pressure resembling those of
tumor are very rare, it seems to me that it is generally
wiser and safer practice, where there is lack of evidence
of syphilis, to give the patient the benefits of an opera-
tion. Death which resulted in the following case may
largely be attributed to such delay.

Case 14.—Fibroma of lower Cervical Cord; Operation; Re-
moval; Operative Recovery; Death in 43 days: Mrs. W., aged
37, had been a comparatively well woman until January, 1900,
when she began to complain of some obscure abdominal pain.
There was no history of syphilis or traumatism. In March or

April, 1900, she began to complain of severe neuralgic pain,
shooting around the chest just below the left breast. Soon after
this she noticed numbness of her left leg and there was slight
increase of both patellar reflexes. In the summer of 1900, her
lower extremities became more or less paralyzed, and in August
she began to lose control over her bladder and rectum. In
September the paralyses in her legs became complete. The
patellar reflexes became more exaggerated and any irritation
to her body produced violent muscular spasms in her lower
extremities. The neuralgic pain around the left side of the
chest became very severe. Anesthesia of the body as high as a

line drawn at the fifth or sixth dorsal nerve became complete.
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The patient was treated for weeks and months with mercury
and iodid of potash. Her symptoms during the summer varied
somewhat, being for weeks at a time of milder type, but in the
autumn they became rapidly worse. In the meantime, due to
the delay necessitated by the employment of antisyphilitic
treatment, a foul bed-sore developed over the left hip.

The patient was sent to me for operation by Dr. M. A. Starr,
with the diagnosis of tumor of the cord in the region of its
fourth dorsal segment.

Operation Oct. 20, 1900. Chloroform. A 5-inch incision was

made irom the second to the sixth dorsal spine. The spines
and laminae of the second, third, fourth and fifth dorsal verte-
brae were removed. A moderate layer of fat covered the dura.
It was slightly purplish in color. It was opened for a distance
of four inches. The pia seemed congested and bulged outward,
caused by the excess of cerebrospinal fluid. It was punctured
and an ounce or more of fluid escaped. The cord looked some-
what atrophied, but otherwise normal. The third and fourth
posterior loots were picked up with a blunt hook and divided.
A director, passed both inside and outside the dura upward and
downwaid for two inches, met with no obstruction. The dura
was stituied with catgut; the muscles and skin with catgut and
silk.

Very little reaction followed the operation. For forty-eight
hours there was some increase in the muscular spasms and some

decrease in the pain across .the chest, it was evident, however,
that the lesion had not been found and judging from past exper-
ience we concluded that the tumor was situated at a higher
point; and accordingly on October 23 the second operation was

performed. An incision was made from the first dorsal or

upptr termination of the former wound to the fifth cervical
spine. In the original wound there had been no attempt made
at repair. It was perfectly clean, but there was no agglutina-
tion whatever of the skin or muscular edges. The spines and
laminae of the first dorsal, seventh and. sixth cervical vertebrae
were removed. Towards the upper end of the incision the dura
for a space of two inches looked rougher and redder than nor-

mal and to it the ligaments had been slightly adherent. Super-
ior to this- point there was marked pulsation of the dura. It
was opened through the whole length of the incision three to
four inches, and at a point opposite the lower three-fourths of
the seventh cervical vertebrae, the interspace below and the
upper part of the first dorsal was seen a mass somewhat sau-

sage-shaped, resting under the pia about an inch and a quarter
in length, two-thirds of an inch in breadth, and half an

inch in depth. Its color was pearly gray, slightly pinkish.
The cord under it was practically concealed by the tumor, to
which it was connected by a thin layer of connective tissue.
It was completely encapsulated and was easily lifted from the
cord by division of a thin fascia and removed entire. (At the
former operation the opening of the dura had extended to with-
in three-quarters of an inch of the lower end of the tumor.
The dura was sutured with catgut and the wound closed.)

See colored plate, marked Case 8.
The operation was followed by comparatively little shock.

For some days she complained much of pain in the wound and
excessive hyperesthesia across the upper part of the chest
extending a little above the clavicles. The muscular spasms
soon ceased and she complained of no contraction or pain,
except in the upper part of the chest and back of her neck.
The bed-sores on her hips slowly increased in size and their
base consisted of a sluggish, foul, sloughing.area.

In a few weeks she began to develop evening temperature,
and for weeks until her death her temperature ran a septic
course due to absorption from the bed-sores. The pain in the
neck and chest was so severe that anodynes were necessary.
Her stomach became very irritable and it was with difficulty
that she could be fed. Towards the brginning of December she
begari to have periods of delirium and semi-consciousness and
she gradually failed and died on Dec. 3, 1900.

The wound remained clean throughout the course of h:r
illness, but there was an entire absence of any sign at repair,
its edges being kept together by silk sutur' s and adhesive
plaster. On microscopic examination, the tumor proved to
be fibroma,though it contained some cells suspicious of sarcoma.

It is, of course, of the utmost importance that the
lesion be located before operation. One can not ruth-
lessly sacrifice spinous processes and laminae, and a

large flap is not practicable as it is in operations on
the brain. The location within certain definite bounds
can almost invariably be settled. It is impossible, on ac-
count of the anatomic arrangements, to assign a certain
lesion to any one segment of the cord, but it is almost
;dways possible to locate a lesion to an area embraced
by three spinal segments. The reason for this is evident.
There is no spot on the surface of the body and practi-
cally no muscle (with the possible exception of some of
the deep small muscles of the back) which is innervated
by one nerve root alone. The anastomosis between the
sensory nerves is so perfect that every spot of skin de-
rives its sensation from at least three or more nerve
roots or segments, and every muscle derives its motor
power from at least two segments of the cord.

In addition to this it is known that the afferent and
efferent tracts run up in the substance of the cord for
a considerable and according to location a variable
distance, that degeneration will at times follow up
these tracts for a considerable distance, perhaps two
segments, before it reaches the real nerve center in the
gray matter of the cord. As a consequence the cause
of a paralysis or irritation of a muscle or of an area
of anesthesia may, instead of being at the segment into
which the nerve root supplying said muscle or spot of
skin enters, be located at a point a considerable distance
higher up in the cord.

This is one of the reasons why in many of the oper-
ations for lesions in the cord the spot selected as its site
has been found to be considerably lower than the spot
where the lesion is found at operations to exist. On this
account more than one operation has been fruitless.
Case No. 10 is a good illustration of this. The symptoms
were most misleading and reliance was placed on pub-
lished rules and tables and the lesion not found at
operation. Fortunately the result was not affected by
this failure.

A difficulty which not infrequently presents itself
in these operations is the determination of the exact
position of the different spinous processes. This is
especially true as regards the cervical region, and in
short-necked, fat females it is often difficult, sometimes
impossible, to accurately locate the different spines.
Errors because of this uncertainty have more than once
been made, and I know of no rule whereby in certain
cases various spines can be definitely located. In the
cervical region it is, of course, easy to say, find the
seventh or vertebral prominence and count upward.
This is certainly easier than to count downward, begin-
ning with the axis or atlas. But it is not always easy
to determine which is the seventh spine. The sixth
cervical as well as the first dorsal spines are often
almost as prominent, and in a neck covered by adipose
tissue it is sometimes difficult to distinguish between
them. Likewise, in the dorsal and lumbar regions sim-
ilar difficulties at times present themselves. Of course,
in the former the ribs can generally be taken as a guide
for locating the different spines, but, again, in stout
people with strongly developed muscles this is not
always easy.

Before considering the technique of the operation
it may be well to make a few general suggestions in
regard to.spinal surgery.

1. The incision should be made as high up as possible.
The main reason for this is that the nutrition of the
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soft parts below the seat of lesion may be impaired
because of destruction of the nutritive cells in the cord.
Another reason of less moment is that the lesion has
generally been found above rather than below its point
of location.

2. The operation should be done rapidly. But few
vessels need the application of artery clamps and still
fewer of ligatures. If a bold incision be made the
bleeding will not be great and can be controlled by the
use of gauze pads held down by broad retractors. At
times it may be necessary to pack one side or end of the
wound with sponges and while these remain for a
minute or two the operator can work at some other part
of the wound. In my recent operations I have employed
but very few artery forceps and often not a single
ligature.

3. Ample space should be afforded for proper exam-
ination of the cord. For this purpose the removal of
at least three laminae is generally necessary. Of course,
in cases of fracture, bullet or stab wounds of the cord
the removal of one or two laminae may suffice; but at
least in cases of tumor one should be careful not to be
hampered by too small an opening.

4. Support after operation of the spinal column by
means of braces or plaster-of-paris jackets has not
seemed to me necessary; indeed, it seems to me it adds
only to the discomfort of the patient. An experience
of nearly twenty laminectomies has convinced me that
it is generally useless.

There are two methods of operation for exposure of
the spinal cord:

1. By means of a vertical incision through the skin
down to the tips of the spinous process and then division
and separation of the muscles attached to these until
the posterior arch of the vertebral column is well ex-

posed. The spines and laminae are then removed by
bone forceps and no effort made to save the fragments
for replacement at the close of the operation.

2. By means of an osteoplastic flap consisting of
skin, muscle, and the posterior arches of the vertebra,
the flap if single remaining attached by a hinge situated
at one or the other side or end, or if double the hinge
being in the middle. The advantages of the first method
are greater rapidity, less hemorrhage, and better access
to the cord. Its disadvantage is that because of removal
of bone there must be left a gap in the posterior arch
of the spinal column. I do not place much value on

this objection, as in the majority of cases no special
weakness of the back results.

The advantage of the second method is that the bony
flap is replaced and consequently the posterior bony-
arch is completely restored. Its disadvantages are that
the operation takes more time, more blood is apt to be
lost, access to the cord is less satisfactory and there is
a liability that the nerve roots may be irritated by
resulting callus or imperfect adaptation of the bony
surfaces.

My own preference is for the first method. Subperi-
osteal removal of the posterior arches is theoretically
desirable, but practically it is very unsatisfactory. It
is, however, desirable to retain attached to the muscles
as much periosteum, ligament, and tendon as is possible.

In regard to the instruments most suitable for lam-
inectomy each surgeon will probably have his own
preference; mine is for bone forceps, and I know of
none better than the old-fashioned rongeur forceps of
Luer. The handles, however, should be made a little
longer. Many other ingenious and equally useful for-

ceps have been devised for this purpose. Saws, both
hand and electrical, are employed by some operators
and it is claimed that the removal of bone can thus be
accomplished more rapidly. I have not found this to
be the case with hand saws, and the use of electrical
saws for this purpose has always seemed to me dan-
gerous.

In my own operations a median incision five to seven
inches long is made directly down on the tips of the
spinous processes; the muscles and tendons on each
side of these are divided by knife or scissors until the
lamina? are exposed. From these the muscles are rapidly
stripped, the bleeding being mainly controlled and the
sides of the wound retracted by broad retractors, under
which are held pads of gauze or sponges. The spinous
processes are then divided at their base by heavy bone
forceps. The laminae well out toward the pedicles are
then gnawed off by means of Luer ronguer forceps.
Sufficient bone is removed to give a good exposure of
the cord covered by its dura.

If the lesion for which the operation be done is not
then seen the dura is opened and the cord with its nerve
roots thoroughly explored. With proper precautions
the increase of risk due to the opening of the dura
should be only slight. If a tumor be found, its removal
will depend on its character and situation. If benign,
it will be easily enucleated without hemorrhage. If
malignant, hemorrhage may be severe if the growth has
infiltrated into adjacent structures.

CONCLUSIONS.

1. The risk of the operation of laminectomy is slight.
2. Early operation is of the greatest importance.

Operate before the onset of degenerate changes.
3. In tumor cases do not waste time with anti-

syphilitic treatment.
4. Operate rapidly. Employ but few artery forceps

or ligatures.
5. Support of the spinal column after operation is

generally unnecessary.
LAMINECTOMIES FOR FRACTURES AND DISLOCATIONS.

0 Name .Time after
Z and Age. Date. | Injury. Lesion. Results.

1 E. Q., 33June4,1890 8 months. Pachymeningitis, Recovery.
old fracture, 4th
cervical vert.

2 G. A., 65 July 13, J90 12 hours. Fracture, 3d cer- Death in 12 hours.
vical.

3 J. H., 42 June 27,'91 7 days. Fracture, 10th dor-Death in 66 days;
sal. sepsis due to bed-

sores and cystitis4 J. T., 27 July 3, 1891 9 hours. Fracture, 6th dor- Recovery.
5T. C, 41 June 1,1892 6 hours. Fracture, 7th cer-Death in 10 hours.

vical.
6 M. M., 35 Oct. 5, 1901 8 days. Dislocation b e- Death in 12 days.tween 4th and
_^_5thcervical._

LAMINECTOMIES FOR TUMORS OF THE CORD.

d;
Name -^ -gand Date. =a o Location. Lesion. Results

6 Age. s g
7, _Q_

1 E. R„ 50 March 5 7th and 8th * See note. Death in 15 months from29, 1894 dorsal. | tuberculosis.2 M. H., 42 March 11 5th dorsal . Sarcoma .. Death in 18 days due to
6, 1894 sarcoma lung, pleurisy.

3E. K., 39 May 22, 28 2d lumbar.'Sarcoma... At end of 13 months pa-1900 tient well.4 Mrs.W.37 Oct. 20, 10 7th cervi-Fibroma
.

Death in 43 days: sepsis1900 cal. due to bedsores.5 H. M., 30 Nov. 2 2d,3d,&4th Sarcoma... Death in 5 months; ex-
13, 1900 lumbar. I haustion.6 P. D., 46 May 28, 5 2d lumbar.-Sarcoma... Recovery.J_1901_'_

* Reported in Am. Journ. Med. Sc, June, 1895, incorrectly as
lipoma of 10th dorsal. Future history of case showed It to b«
tubercular disease of the 7th and 8th dorsal.
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